Chapter Seven: Storage
The main objectives to this chapter are 1. Magnetic disk storage; 2. Online Storage, 3. Optical disk storage; 4. Tape; 5. PC Cards; 6. Miniature Mobile Storage Media; 7. Microfilm & Microfiche; 8. Enterprise Storage; and, 9. Multimedia.
Pages 354-357 define storage and define some of the terms from this chapter. Remember that data and information that are sent to primary storage (RAM) are erased when the computer is shut down. You do not need to know what the different types of user's storage.
There is a table showing storage sizes on page 356.

Read means to be able to view a file from a disk. To read means that you can view, but not change the file in any way. 2. Write means to be able to modify a file. That means the ability to edit a document and save the change, to move a file, to copy a file, to delete a file.

1. Magnetic disk storage – floppy diskettes, hard disks, disk cartridges (Zip disks)
Pictures of hard drives can be seen on pages 358-362. The hard disk is also known as the hard drive or the fixed disk. Most desktop systems storage capacities in the GB. If the computer has only one hard drive, that hard drive is known as the C: drive. What is hard to tell from the pictures in your book is that a hard drive is made up of multiple platters. There's an access arm that has a read/write head. Each head hovers over each platter to retrieve from or store data to that specific area of the hard drive. Here is a better picture of a hard drive that shows the platters:

[image: image1.jpg]



Latency is the time between when the computer requests a chunk of information and the first bit of it appears. For hard drives, this is determined by two things: how long it takes to move the read head over to the track you need to read, and how long it takes the disk to spin around until the data you want is under the read head (rotation speed). The sum of these two numbers is the "seek time."
Rotation speed is the major component of seek time. The rotational speed of the disks in the drives is the largest factor in the performance of the drive. The higher the rotational speed of the drive, the more data the drive can read and write from the drive in a fixed amount of time. Most home computer hard drives rotate at 7200 rpm.
Access times refer to the length of time it takes the drive to position the drive head on the platter for the appropriate function. Access time is rated in milliseconds. A lower number means higher performance.

PC World has a good article about buying a hard drive that you might wish to read. You can find it by going to http://www.pcworld.com/article/id,125778-page,1/article.html 
The disk cache is defined on page 361 and there is a nice figure, figure 7-11 that shows how disk cache works. It is a portion of the hard drive that stores data and instructions that are commonly used to speed up the access. When you are viewing a web page, that web page and the images on it are stored in this cache area. You need to clean out the cache every once in awhile, preferably at least once per week. You can do this via your browser.
Hard disks are first partitioned. Partitioning is dividing a hard disk into one or more sections. Each section is called a volume. A volume is how the operating system sees your free disk space. A file system is created on a volume when it is formatted. A file system provides a means of organizing and retrieving information written to a hard disk. The first partition on any hard drive is known as C: Although it is common to refer to the first partition as drive C:, a user may name the partitions anything that one wishes to. For example, I have one large hard drive that I have partitioned into two sections. The computer sees each partition as two separate physical units. My first partition is known as C:. My second partition is known as D:. My floppy drive is A: and my CD drive is E: 

Miniature hard drives are often used in music players, digital cameras, smart phones, and PDAs. Although very tiny, these hard drives have a large storage capacity - the range is 2 GB to 120GB.

Portable hard drives are external and either plug into your computer or slide into and out of the drive. Portable hard drives have many advantages (see the bullet chart on page 262), but are still pretty expensive. 

Both floppy and hard disks need to be formatted prior to being used. Formatting is preparing a disk for use. There is a picture of tracks and sectors on page 360. The sector (or zone) method is what is used for personal computers; the cylinder method is used for large servers, minis, and mainframes. I do not expect you to know about the cylinder method of formatting. When you buy a computer, your hard drive has been formatted for you. Today, floppy disks are pre-formatted at the factory.

If you look at the top left corner of a floppy disk, you will see a small square opening. The default for a floppy is that that little window is open. This means the disk has Read/Write access – it can be both read from and written to. To make the disk read only, you would close the window. 

Today, most computers do not come with floppy disk drives; however, you can buy an external floppy drive that will plug into a port on your system. You can see an example of an external floppy drive on page 365, figure 7-16.

2. Online Storage
Using an Internet hard drive is a way of your saving data and information on a server that is connected to the Internet. This is known as online storage and there a number of advantages to you if you wish to do this. You can see those advantages on page 365 of your book; of these advantages being able to back up your system to another computer that is not in the same building as your computer is probably the most important.

Here are a number of free online storage sites that you might want to look at using:

http://www.xdrive.com/
http://www.box.net/
http://www.tkqlhce.com/click-61738-10430549
http://briefcase.yahoo.com/
http://www.mediamax.com/
3. Optical disks -CDs and DVDs

Optical disks use a laser light to both write to and read from the disk. Figure 7-18 on page 367 demonstrates how the laser burns holes (called pits) into the disk's surface. This creates the 1s and 0s that are the data.

There are four types of optical disks. They are the CD-ROM, the DVD-ROM, the WORM disk, and the erasable disk. CD-ROM stands for compact disk, read only memory. That means that these disks can be used over and over again, but may not be written to. DVD-ROM disks have a much higher capacity of storage. It was developed to be able to store movies. DVD-ROM disks can not be written to. The WORM disk is write once, read many. It is used for applications that need a lot of data to be written to a disk that will then be read many times. The optical disks used for research available at school libraries are a good example of WORM disks. These disks are sent once a month to the library where the librarian then writes to them to say whether the article is available at that holding or not. You know WORM disks as CD-R compact disks. Erasable disks are gaining in popularity as their costs have come down. By their name, they can both be read from and written to. CD-RW or CD-W disks are the commonly used terms for burnable (erasable) disks. See the table on page 369 to see the wide variety of optical disks available today.
A fun 15 minute video called Lab Rats Episode 15: Optical Media Explained can be found at http://www.labrats.tv/episodes/ep15.html
4. Tape

Your book’s section on magnetic tape is on page 374. Magnetic tape is used today for backup purposes. It is a cheap storage medium. That is all you need to know about magnetic tape.

5. PC Cards
You can see a picture of a PC card on page 374. PC cards can be used for a variety of different things -- one of those is storage. PC cards are used for laptop computers.
6. Miniature Mobile Storage Media
There are a number of new storage devices available that are portable. You can see pictures of different types on page 375. There's also a table on page 376. Of the portable devices the most commonly used one is the USB flash drive shown in figure 7-32 on page 377.
7. Microfilm & Microfiche
Microfilm and microfiche allow you to store images and text on film. Microfilm and microfiche need special readers to be able to view whatever you've stored. Microfilm and microfiche are not commonly used in the business world but you can find them used for archiving, and libraries, and the book tells you that the U.S. Army uses them to store personal records.

8. Enterprise Storage

Enterprise storage is the use of one or more servers on an intranet to provide storage to connected users on that network in a large organization.
9. Multimedia. 
Multimedia takes a lot of storage capacity. The definition of multimedia is a file that includes not only text, but also sounds and images. Sounds include everything from the beep that you hear when you start a program or do something wrong to full scale scores of music. Images include photos, movies, videos, clip art, scanned artwork, and graphic images. You can look up the latest MPEG (Moving Picture Experts Group) standards at The MPEG Home Page: http://www.chiariglione.org/mpeg/. One of the standards that the MPEG people are reviewing now is which type of recording format should be used for the next generation of movie recording.
Skips
Page 363 - Hard Disk Controllers
Page 368 - Care of Optical Disks
Page 370 - Picture CDs
Page 378 - Smart Cards
Page 380- Putting it all Together
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